Nowadays, horizontal well technology is being applied to the development of oilfield production capacity more and more. The horizontal well tractor can effectively solve the problem that the instrument can not get to the target layer by gravity. However, in actual conditions, Brushless DC motor (BLDCM) there is a large torque ripple problem, resulting in motor running is not smooth, vibration and noise is too large, can not meet the demand. Therefore, propose horizontal well tractor PMSM sine wave drive technology. The paper discusses the mathematical model of permanent magnet synchronous motor, analyzes the working principle of space vector pulse width modulation (SVPWM) technology, and establishes a speed and current double closed-loop space vector control system of the permanent magnet synchronous motor by using PSIM simulation software. Simulation results verify the robustness of the control system, and the torque ripple of the motor is small, in line with the working conditions of horizontal well tractor.
Introduction
Horizontal well technology is increasingly being applied to the development of oilfield productivity. Today, the horizontal well tractor is a transport tool for logging tools in horizontal well logging technology, which solves the problem that the instrument can't get to the target layer by gravity. The brushless DC motor How to cite this paper: He, Z., Chen, Y.J., Yu, S.H., Zhou, J.W., Shen, Y. and Shi, K. (2017) Research on Permanent Magnet Synchronous Motor Driver System of Horizontal Well Tractor. Open Access Library Journal, 4: e4237. Open Access Library Journal (BLDCM) used for horizontal well tractor has large torque ripple in the actual condition, the motor running not smooth, vibration and noise is too large, can not meet the demand. In view of the above reasons, this paper proposes a permanent magnet synchronous motor (PMSM) of horizontal well tractor sine wave drive technology through the research of control algorithm, to improve the dynamic performance of the system [1] [2] .
Based on the analysis of the mathematical model of PMSM and its vector control principle and the Space Vector Pulse Width Modulation (SVPWM) algorithm [3] [4], a PMSM control system based on SVPWM control algorithm is established by using PSIM (Power Simulation), which realizes the speed and current double closed loop space vector control system of PMSM. The simulation results and analysis are given [5] [6] . The results show that the system has good robustness and the torque ripple of the motor is small, and meets the demand of horizontal well tractors.
Mathematical Model of PMSM and Its Vector Control Principle
The mathematical model of PMSM in the synchronous rotating coordinate system as follows [7] :
Motor flux linkage equation: From the above, it can be found that the electromagnetic torque of the motor is determined only by the current of q-axis, which realizes the decoupling of electromagnetic torque of the motor. Thus, It can be seen that after adopting the 0 d i = control mode, the permanent magnet synchronous motor is equivalent to a self excitation DC motor, which only needs to control the torque current q i , and can control the electromagnetic torque, so as to achieve speed control. Figure 1 is the schematic diagram of PMSM Vector Control:
Principle of SVPWM Algorithm
SVPWM refers to the different combinations of the switching tubes of the bridge arm of the three-phase inverter bridge and outputs different pulse sequences for controlling the inverter to output three-phase sinusoidal voltage or three-phase sinusoidal current. Figure 2 is a schematic diagram of three phase inverter: It can be seen from the schematic diagram of the three-phase inverter that six switching devices are controlled by six control signals. Each of the upper and lower bridge switching devices can only be turned on and the other one is turned off. Therefore, the inverter has 8 operating states. Corresponding to 8 voltage vectors. Set on the bridge conduction, the lower bridge off as 1, the lower bridge conduction, the bridge off recorded as zero. The formula for the phase voltage can be derived:
, ,
coordinate system can be got by using the clark transformation:
Distributions of 8 voltage vector relation between N and sector following Table 1 .
Determine the Time of Action of Adjacent Vectors T1, T2
It can be known that ref U is synthesized by two vectors in its sector through principle of SVPWM algorithm. As shown in Figure 3 . ref U in the 1 sector, formula is as follows: 
In type: T is period of PWM; 1 2 0 , , T T T is time of action of 4 6 , U U and 
Determine the SVPWM Waveform
The SVPWM waveform used in this paper uses a more widely used seven stage synthesis method. Take 1 sectors as an example, in order to divide the action time of each vector into two parts, and divide the time of zero vector action to two zero vectors, we can minimize the number of switches per bridge and effectively reduce the output harmonic content of the inverter. The synthesized vector sequence is like Table 3 , and the generated SVPWM waveform is following 
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The relationship between the comparison value and , , a b c t t t in different sectors is following Table 4 . It can be known from Figure 4 that the corresponding SVPWM waveform can be obtained after comparing the obtained comparison value with the triangular wave.
Implementation of SVPWM Algorithm in PSIM
PSIM is a computer simulation software dedicated to the design and analysis of power electronic circuits and motor control systems. PSIM has a simplified C block, and users can implement a control algorithm by writing a C language program. The following details are introduced by using PSIM software to implement the SVPWM algorithm through the simplified C Block.
As in Figure 5 , the above module uses a total of 4 block. Block 
Establishment of PMSM Control System
The PMSM control system following electronic devices in the model reservoir of PSIM, which can facilitate the user to establish the control system. Figure 6 , the three-phase inverter switching devices using IGBT, PMSM simulation parameters in Table 5 , the control system uses speed, current double closed-loop PI control, which obtains the output of the electrical angle and speed by absolute encoder and speed sensor.
Shown in

Simulation Results and Analysis
The control system in this paper: 
Conclusion
The simulation circuit of PMSM control system based on SVPWM algorithm is established by using PSIM software and the PMSM closed-loop vector control system with control mode is realized. The simulation results show that the control system has strong robustness, small torque ripple, in line with the working conditions of horizontal well tractor.
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